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Is A[j] an element of the longesubsequence?

LIS(i, j) := length of the longest increasing subsequence of A[j..n]
with all elements larger than A[i]

if j>n
A7) = Alj]

max{LIS(i,j+1), 1+ LIS(j,j+1)} otherwise jA 'g,] < M'j
i 1) « A

NO

LIS(A[1..n]):
A[0] « —00 ((Add a sentinel))
fori —0ton ((Base cases))
LIS[i,n+1] <0

for j « n downto 1
for i «-6-to-j—1
(irAli]= Al
LIS[i,j]« LIS[i,j+1]
else
LIS[i,j] « max{LIS[i,j+1], 1+ LIS[j,j+1]}

return L1S[0,1]
olx)







What is the next element of the longest increasing subsequence?

LIS2(i) := length of the longest increasing subsequence of A[i..n]

that starts with A[i]

LIS2(i) % 1+max{LIS2(j) | j > i and A[j]> A[li]}

|

(where max@ = 0)

LIS2(A[1..n]):

A[0]=—0c0

return LIS2[0]—1

((Add a sentinel))

for i < n downto 0

[Lis2li1—1

forj—i+1lton
if A[j]> Ali] and 1+ LIS2[j]> LIS2[i]

LIS2[i] « 1+ LIS2[j]

{(Don’t count the sentinel))

O(n") Lime
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Is the next element of the shortest common supersequence an element of A or B or both?

Let SCS(i, j) := length of the shortest common supersequence of A[i..m] and B[j..n]

m—j+1 ifi>m

n—i+1 if j>n

SCS(L,)=1T¥sCs(i+1,j+1)  ifAli]=B[j]

_ { 1+SCS(i + 1,j)}
min

14+8Cs(i,j+1)[ FALE# B

SHORTESTCOMMONSUPERSEQUENCE(A[1..n],B[1..n]):
for je<~n+1downto1l
SCS[m+1,j]en—j+1
fori < ndownto 1
SCS[i,n+1]em—i+1

for j —~ndownto1l
ifAli]=B[jT™

SCS[i.j]—1+SCS[i+1,j+1] J}I

else
SCS[i,j]« 1+min{SCS[i+1,j], SCS[i,j+ 11}

return 1,1)
d ‘
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Which element is the root of the optimal binary tree?

OptCost(i, k) := the total cost of the optimal search tree for the frequency interval f[i..k].

0 ifi >k
OptCost(i, k) =4 K
Z flil+ ;(nigk {OptCost(i, r—1) + OptCost(r +1, k)} otherwise

j=i

k
F(i,k):= > flj]
j=i

FIil if i = k

F(i, k) = {F(i,k— 1) +f[k] otherwise

INITF(f[1..n]):
fori—1ton
Fli,i—1]«0
forke—iton
Fli,k] « F[i,k—1]+ f[k]




0 ifi >k
OptCost(i, k) = _
F(i,k)+ 'Ti?k {OptCost(i, r—1) + OptCost(r +1, k)} otherwise
srs

CoMmpPUTEOPTCOST(i, k):
OptCost[i, k] « oo
forr «itok
tmp « OptCost[i,r — 1]+ OptCost[r + 1, k]
if OptCost[i, k] > tmp
OptCost[i, k] « tmp
OptCost[i, k] « OptCost[i, k]+ F[i, k]

OpTIMALBST(f[1..n]):
INITF(f[1..n])

forie—1ton+1
OptCost[i,i—1]« 0
ford —0ton—1
fori —1ton—d
CompuTEOPTCOST(i,i +d)

return OptCost[1,n]




